Key indicators: single-crystal X-ray study; T = 298 K; mean (S-O) = 0.005 Å; Hatom completeness 60%; disorder in main residue; R factor = 0.032; wR factor = 0.044; data-to-parameter ratio = 6.1.
The title compound, sodium ammonium sulfate-telluric acid (1/1), Na 0.39 (NH 4 ) 1.61 SO 4 ÁTe(OH) 6 , is isostructural with other solid solutions in the series M 1Àx (NH 4 ) x SO 4 ÁTe(OH) 6 , where ammonium is partially replaced with an alkali metal (M = K, Rb or Cs). The structure is composed of planes of Te(OH) 6 octahedra alternating with planes of SO 4 tetrahedra. The Na + / NH 4 + cations are statistically distributed over the same position and are located between the planes. The structure is stabilized by O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds between the telluric acid adducts and the O atoms of sulfate groups, and between the ammonium cations and O atoms, respectively. Both Te atoms lie on centres of symmetry.
Related literature
For the sodium end-member of the solid solution series Na 1Àx (NH 4 ) x SO 4 ÁTe(OH) 6 , see : Zilber et al. (1980) . For the ammonium end-member of the same series, see : Zilber et al. (1981) . For other solid solutions in the system M 1Àx (NH 4 ) x SO 4 ÁTe(OH) 6 , where ammonium is partially replaced by an alkali metal, see: Dammak et al. (2005) for M = Cs; Ktari et al. (2002) for M = Rb; and Ktari et al. (2004) for M = K. For related literature, see: Prince (1982); Watkin (1994) .
Experimental
Crystal data Na 0.39 (NH 4 
Table 2
Hydrogen-bond and short contact geometry (Å , ). Data collection: COLLECT (Nonius, 2001 ); cell refinement: DENZO/SCALEPACK (Otwinowski & Minor, 1997) ; data reduction: DENZO/SCALEPACK; program(s) used to solve structure: SHELXS86 (Sheldrick, 2008 ); program(s) used to refine structure: CRYSTALS (Betteridge et al., 2003) ; molecular graphics: DIAMOND (Brandenburg & Berndt, 1999) ; software used to prepare material for publication: CRYSTALS. for K 0.84 (NH 4 ) 1.16 SO 4 ·Te(OH) 6 (Ktari et al.., 2004) , Rb 1.12 (NH 4 ) 0.88 SO 4 ·Te(OH) 6 (Ktari et al.., 2002) , and Cs 0.86 (NH 4 ) 1.14 SO 4 ·Te(OH) 6 (Dammak et al.., 2005) . To continue these studies, we have now investigated the solid solution Na 0.39 (NH 4 ) 1.61 SO 4 ·Te(OH) 6 . This compound is isostructural with the aforementioned phases. 2) to 92.4 (2)°, respectively (Fig. 2) . In the sodium end-member Na 2 SO 4 ·Te(OH) 6 (Zilber et al., 1980) , the Te-O distances range from 1.879 (4) to 1.932 (3) Å, whereas in the ammonium end-member (NH 4 ) 2 SO 4 ·Te(OH) 6 (Zilber et al., 1981) they vary from 1.874 (3) to 1.944 (3) Å. The SO 4 tetrahedra in the title compound are quite regular with S-O distances between 1.460 (6) and 1.486 (6)Å and O-S-O angles between 108.6 (3) and 110.6 (3)°. In the sodium end-member, the S-O distances are nearly the same (1.461 (5) to 1.497 (5) Å), whilst in the ammonium end-member they spread between 1.373 (11) and 1.565 (8) Å. In the mixed solution the Na/N atoms are 9-coordinate with (Na/N)-O bonds ranging from 2.873 (4) to 3.278 (5)Å for Na 1 /N 1 and from 2.938 (5) to 3.305 (6)Å for Na 2 /N 2 . Thereby every cation is coordinated by three oxygen atoms belonging to SO 4 tetrahedra and by six oxygen atoms belonging to Te(OH) 6 octahedra. The structure of the title compound is stabilized via medium-strong O-H···O hydrogen bonds between the Te(OH) 6 octahedra and SO 4 tetrahedra (Fig. 3) , and between N-H···O hydrogen bonds between the ammonium cations and various oxygen atoms in the structure (see hydrogen bonding Table) .
Experimental
Transparent, colorless single crystals of the title compound were grown from an aqueous solution consisting of a stoichiometric mixture (ratio 1:1.5:0.5) of H 6 TeO 6 (Aldrich, 99%) (NH 4 ) 2 SO 4 (Aldrich, 99.99%) and Na 2 SO 4 (Aldrich, 99%) after evaporation at room temperature.
Refinement
H atoms of the Te(OH) 6 group were located in an electron density difference map and were refined with O-H distance restraints of 0.95 (2) Å and a common U iso parameter. H atoms of the ammonium groups could not be located and were
excluded from the refinement. For the refinement of the occupation factors for N and Na atoms, their sums were restrained supplementary materials sup-2 to be equal to 1. The highest peak in the final Fourier map is located 0.044 Å from Te2 and the deepest hole 0.43 Å from the same atom. Figures   Fig. 1 . Projection of the crystal structure of the title compound on the ab plane. 
